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The mucopolysaccharidoses are comprised of hereditary disorders joined by errant
degradation of mucopolysaccharides. The relatively infrequent opportunity to care for
these patients is evidenced by a fairly small number of case reports and anecdotal
information. Though lifespan is increasing, onset of respiratory pathology or involvement
remains portentous. We present two cases that punctuate the need for insightful decision
making while managing the airway for these patients
& 2007 Elsevier Ltd. All rights reserved.Introduction
The mucopolysaccharidoses (MPS) are comprised of heredi-
tary disorders joined by errant degradation of mucopoly-
saccharides. Because these substances are ubiquitous in
connective tissues, the manifestations are broad and
challenging. Lysosomal enzyme deficiencies underlie the
ineffective degradation of mucopolysaccharides and result
in the deposition of incompletely catabolized substances in
connective tissues. There are 11 recognized enzyme
deficiencies that produce seven recognized phenotypes of
MPS. Subtypes have been identified.1
Patients
Case 1: A 20 year old Hispanic male with a history of
Morquio’s syndrome who presented to an outside institutionElsevier Ltd. All rights reserved.
996 6583.
(H. Steven Sims).with pneumonia that resulted in hypercapneic respiratory
failure. The patient could not be weaned from mechanical
ventilation and required a tracheostomy. Otolaryngologic
evaluation revealed increased mandibular length and
height, coupled with a pectus carinatum, rendering the
anterior neck difficult to access (Fig. 1).
To perform the tracheostomy, we used motor conduction
studies to follow responses in the extremities during the
entire case. We allowed the patient to turn his neck slightly to
the side to facilitate access to the airway between the
projected mandible and the pectus carinatum. The Bivonas
TTSTM Adjustable Neck Flange HyperflexTM tracheostomy tube
proved uniquely appropriate for this patient. Difficulty with
access to the anterior neck created a logistical problem with
attaching a ventilation circuit to the tracheostomy tube
adapter. This style of tracheostomy tube offered an adequate
length of flexible tubing proximal to the stoma site so that the
adapter would not rest on the submentum. This was necessary
to prevent occlusion of the tracheostomy tube by submental
skin when not attached to a ventilator and to decrease the
risk of pressure necrosis and erosion (Fig. 2).
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Figure 2
H. Steven Sims, J.J. Kempiners1780While our patient has recurrent pneumonitis his airway
has been well maintained for over a year. He had a single
episode of intratracheal granulation tissue distal to the
distal end of his tracheostomy tube. This was treated with
the Nd:YAG laser to avoid manipulating his neck. We used
the flexible endoscope via the tracheostomy stoma. From an
airway standpoint, he has done well since then. There is
currently no evidence of intraluminal MPS deposition. He
does, however, remain ventilator dependent.
Case 2: A 13 year old Asian American male with Hunter’s
syndrome. He was transferred to our institution with an
endotracheal tube placed through a tracheostomy stoma
after failed orotracheal intubation attempts. Direct laryn-
goscopy revealed infiltration of the supraglottic and glottic
structures with no visible glottic lumen (Fig. 3). We replaced
the endotracheal tube with a Bivonas TTSTM Adjustable
Neck Flange HyperflexTM, adjustable length tracheostomytube. Progression of disease revealed a lumen within a
lumen configuration in the three-dimensional reconstruction
scans derived from the chest CT (Fig. 4). The patient
continued to have respiratory difficulties and was ventilator
dependent until he died of respiratory failure approximately
1 year later.Discussion
Case 1: A review of the literature revealed that Morquio’s
syndrome (a.k.a. Morquio-Brailsford syndrome or mucopo-
lysaccharidosis type (MPS IV)) results from a deficiency in
one of the enzymes required for the degradation of keratan
sulfate (KS). Modal inheritance is autosomal recessive in all
cases milder phenotypes to exist. Diagnosis can be
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Figure 3
Figure 4
Special airway concerns in patients with mucopolysaccharidoses 1781confirmed by demonstration of enzymatic deficiency in
leucocytes, fibroblasts, the trophoblasts or amniocytes.2
Morquio’s is characterized by spondyloepiphyseal dyspla-
sia with resulting short-trunk disproportionate dwarfism, a
feature not found in other MPS disorders. Patients also suffer
from odontoid hypoplasia and consequent atlantoaxial
instability and neuromuscular fragility. Even minor extension
of the neck can result in subluxation, spinal cord injury, and
death. This is particularly important when one considers the
conventional patient position for a tracheostomy. Recent
reports have discussed how the perceived technical diffi-
culties with laxity of the tracheal cartilage and skeletal
deformities have thwarted attempted to perform a tra-
cheostomy in patient with Morquio’s syndrome.3 We present
our experience with using motor nerve conduction studies toalert the surgeon to any cervico-axial changes that placed
the patient at risk.
Case 2: Described by Charles Hunter, Hunter’s syndrome
(MPS II) is notable for autosomal X-linked inheritance, but
females have been reported presenting with this disease.1,6
Biochemically, patients lack iduronate-2 sulfatase (IDS).
A review of available information suggests that this disorder
produces a less relenting course than Morquio’s syndrome
with respect to airway involvement. Dichotomous forms of
the disorder have been described, but survival to age 30
remains somewhat rare in either case.4 Typical airway
concerns include pharyngeal hypertrophy, exhuberant ton-
gue enlargement and supraglottic edema. These patients
may be referred to an Otolaryngologist for obstructive sleep
apnea and we must maintain suspicion for this diagnosis.
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to distal progression begins below the cricoid and terminates
with lower bronchial involvement. Any instrumentation of
the airway in patients with Hunter’s syndrome may induce
increased mucopolysaccharide deposition. As such, the
removal of ‘‘spot’’ lesions is unlikely to provide sustained
relief for a patient. Mortality before age 15 is not
uncommon. Our patient had an older male sibling who
had already succumbed to the disease and the family,
understandably, wished that every possible option be
explored.
Accepting the progressive nature of this disorder, it seems
that the Bivonas Adjustable Neck Flange HyperflexTM style
of tracheostomy tube is ideal for the early management of
these patients. It can be adjusted to reduce pressure
necrosis in any one area. The tubes full length also acts as
a stent to maintain patency of the airway. The second
feature is crucial as airway deposits progress, creating
obstruction.
We propose that full length insertion should be reserved
for those patients with clear disease progression as the
trauma from advancing the tube can induce progression. We
also advocate restraint when inflating the cuff and recom-
mend periodic repositioning to prevent isolated airway of
ischemia and mucosal injury from the cuff pressure. A
custom tube may be fashioned if the patient’s diseasestabilizes, but adjustability is an extreme advantage of this
style of tracheostomy tube.
Our patient succumbed to the disease in adolescence.
This, sadly, is a typical course. The onset of airway
involvement remains a portentous event.5
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